Multi Criteria Decision Making (MCDM) is an advanced field of Operation Research; recently MCDM methods are efficient and common tools for performance evaluation in many areas such as finance and economy. The aim of this study is to show one of applications of mathematics in real word. This study with considering value based measures and accounting based measures simultaneously, provided a hybrid approach of MCDM methods in fuzzy environment for financial performance evaluation of automotive and parts manufacturing industry of Tehran stock exchange (TSE).for this purpose Fuzzy analytic hierarchy process (FAHP) is applied to determine the relative important of each criterion, then The companies are ranked according their financial performance by using fuzzy additive ratio assessment (Fuzzy ARAS) method. The finding of this study showed effective of this approach in evaluating financial performance.
Introduction
Multi Criteria Decision Making (MCDM) is an advanced field of operation research (OR). It provides decision makers and analysts with a wide range of methodologies, which are overviewed and well-suited to the complexity of economical decision problems [1] . Most of the economical, industrial, financial or political decision problems are multi attribute. The application of multi-criteria decision making methods significantly improves the robustness of financial analysis and business decisions in general [2] .
In today's world economy, good financial situations provide company's competitive advantage; On the other hand financial ratios provide useful quantitative financial information about company performance [3] . In this context, this study puts forth a fuzzy hybrid approach for the financial performance evaluation of the listed companies in automotive and parts manufacturing that traded on TSE in 2002-2011. At first FAHP will be used to determine the weight of main criteria and sub criteria, then fuzzy ARAS will be applied for ranking the automotive group's companies traded on TSE in 2002-2011.
Literature review
Several studies on financial performance evaluation are focused on ranking the alternatives according to their financial performance measures included in their comparison environments. Secme et al (2009) used FAHP and TOPSIS for evaluating of five Turkish banks. Wang and Lee (2010) evaluated three major container shipping companies in their study by using Grey Relation Analysis (GRA). Balzentis et al (2012) based on financial ratios used FTOPSIS, FVIKOR and fuzzy ARAS methods for integrated assessment of Lithuanian economic in 2007-2010 periods. Ergul and Seyfullahogullari (2012) for ranking of retail companies trading on ISE applied ELECTRE III based on financial performance in 2008-2010. Lee et al (2012) in a comparative study on financial positions of shipping companies in Taiwan and Korea used entropy and grey relation analysis. At first, they applied entropy to find the relative weights of financial ratios of the four companies, and then they used grey relation analysis to rank the companies. Yalcin et al (2012) constructed a hierarchical structure of the financial performance model for ISE's manufacturing companies. They used FAHP, VIKOR and TOPSIS in their approach. Bayrakdaroglu and Yalcin (2012) for strategic financial performance evaluation of ISE used FAHP for determining the weight of criteria and used VIKOR for best company selection. Ignatus et al (2012) in their study survey financial performance of Iran's Automotive Sector based on PROMETHEE II. Khalili Esbouei and Safaei Ghadikolaei (2013) in their study to ranking ten parts manufacturer companies based on six value based measures an accounting measures, used FAHP to calculate the weights of criteria an used ARAS method to ranking alternatives. Safaei in their study about financial performance evaluation of companies with applying fuzzy MCDM methods used FAHP to determine the weights of criteria and fuzzy VIKOR, fuzzy ARAS and fuzzy COPRAS to select best alternative among six Iranian companies. Table 1 Summarized similar study in this subject.
Hierarchical model for financial performance evaluation
In this study based on two main criteria and eleven sub-criteria, presented a multi criteria new model consists of accounting measures and value based measures, also provided a combinative approach of MCDM methods in fuzzy environment for 
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MCDM methods
MCDM is an advanced field of Operation Research; it provides decision makers and analysts with a wide range of methodologies, which are overviewed and wellsuited to the complexity of economical decision problems [1] . In this study two fuzzy MCDM methods were used for evaluation of twenty four companies. At first FAHP was used to determine weight of main criteria and sub criteria then researcher used fuzzy ARAS to ranking the companies based on best financial performance.
To evaluate the importance of the main-criteria and sub-criteria and consist the fuzzy pare wise matrix, expert group (decision makers) utilized the membership function of linguistic scale that presented in Table 3 . In this study for testing the consistency ratio (CR) of fuzzy pare wise matrix, Lin (2010) approach was used. If the CR is greater than 0.1, the result is not consistent, and the pair-wise comparison matrix must be revised by the evaluator. LetR = [r ij ] be a fuzzy judgment matrix with triangular fuzzy numberr ij = (l ij , m ij , u ij ) and form R = [m ij ]. If R is consistent, thenR is consistent [16] .
FAHP
In this study, the weights of the financial performance criteria are obtained by using extent FAHP method that is because of the computational easiness and efficiency [3] . Calculation of FAHP can be described as follow:
Assume that O = {o 1 , o 2 , o 3 , ..., o n } is an object set, and G = {g 1 , g 2 , g 3 , ..., g m } be a goal set. Each object is taken and extent analysis for each goal is performed, respectively. Therefore, m extent analysis values for each object can be obtained, with the following signs:Q where all theQ m gi (j = 1, 2, . . . , m) are triangular fuzzy numbers (TFNs). The steps of extent FAHP can be given as in the following:
Step 1. The value of fuzzy synthetic extent with respect to the ith object is defined 
and then the inverse of the vector above is computed:
Step 2. AsQ 1 = (l 1 , m 1 , u 1 ) andQ 2 = (l 2 , m 2 , u 2 )are two triangular fuzzy numbers, the degree of possibility ofQ 2 ≥Q 1 defined as:
and can be equivalently expressed as follows:
where d is the ordinate of the highest intersection point D between µQ 1 and µQ 2 (see Figure 2 ). To compareQ 1 andQ 2 , we need both values of V Q 1 ≥Q 2 and V Q 2 ≥Q 1 . Step 3. The degree possibility for a convex fuzzy number to be greater than k convex fuzzyQ i (i = 1, 2, . . . , k ) numbers can be defined by
Assume that d ′ (P i ) = min V (S i ≥ S k ) for k = 1, 2, ..., n; k = i. Then the weight vector is given by
where P i (i = 1, 2, ..., n) are n elements.
Step 4. Via normalization, the normalized weight vectors are W = (d (P 1 ) , d (P 2 ) , ..., d (P n )) T (4.9)
where W is a non-fuzzy number.
Fuzzy ARAS
The fuzzy ARAS is based on comparing every alternative with the hypothetic ideal one [17] . Let us assume the fuzzy decision making matrixX =x ij , where i = 1, 2, ..., m and j = 1, 2, ..., n represent the number of alternatives and criteria respectively. In this study, m = 24 and n = 11. The j th criterion of the ith alternative is represented by triangular fuzzy number:x ij = (x ij1 , x ij2 , x ij3 ). Also each j th criterion is assigned with respective coefficient of significancew j that it obtained by FAHP, in this study. Benefit criteria are members of benefit criteria set B while cost criteria are members of respective set C.
With above, calculation of fuzzy ARAS can be described as follow [2] : Withx ij = (x ij1 , x ij2 , x ij3 ), the ideal alternative is described in the following way:
, ∀j ∈ C (4.10)
Subsequently, the normalized valuesx ij are obtained:
Eachx ij is weighted by computing elements of the weighted-normalized matrix:
wherew j is coefficient of significance andx ij is the weighted-normalized value of the j th criterion of the ith alternative. The overall utilityS i of the ith alternative is computed in the following way:S i = n j=1
x ij , ∀ i (4.13)
SinceS i = (s i1 , s i2 , s i3 ) , i = 0, 1, ..., m is a fuzzy number, the COA method is applied for defuzzification:
Finally, the relative utility of the ith alternative K i is found:
where K i ∈ [0, 1]. The best alternative is found by maximizing value of K i .
Evaluation process
The aim of this study is to present a fuzzy approach to evaluate the financial performance of the companies in the Iran traded on TSE by using both accounting measures and value based measures together in a fuzzy environment. This approach was applied for evaluation companies of automotive and parts manufacturing industry of TSE in 2002-2011 (ten years). For this period of the research, annual financial statements of companies which pass away independent external auditing are considered. With respect to the TSE's Database and Rahavard Novin software, data were gathered. At the end twenty four were selected for this study. For convert crisp numbers of financial measure into fuzzy numbers following equation was used:
As for time series data, a fuzzy number can represent the dynamics of certain indicator during past t=10 periods [4] :
The weights of the criteria are first determined by using FAHP. The pair-wise comparison scores have been carried out by financial experts. Experts are asked to make pair-wise comparisons for all evaluation criteria based on table 2. After computing the result of each evaluator's assessment, Lin (2010) approach was used to obtain the consistency ratio of each expert's pare wise matrix. Consistency ratio values are less than the acceptable threshold value (i.e., CR < 0.1). The overall results are obtained by taking the geometric mean of individual evaluations. In Table 4 combined pare wise matrix of main criteria with their weights from FAHP are shown. With respect to the results Value based measures are more important than Accounting measures in financial performance evaluation of TSE's companies. Table  5 shows the weights of the sub criteria were obtained by FAHP. CVA, TVA, REVA have highest weight among sub criteria, respectively, so TSE's companies should Pay special attention to this measures about their financial performance. Fuzzy ARAS has been used for ranking the companies based on financial performance. Table 6 . Shows the results have been obtained from fuzzy ARAS. With respect to K values among the evaluated companies, RENA had best financial performance in 2002-2011. 
Conclusion
This study showed one of interesting applications of mathematics in real world. MCDM is an advanced field of OR that very appropriate to performance evaluation problems. Many studies in the literature involving MCDM procedures use only the traditional financial ratios for financial performance. In this study Accounting measures and Value based measures have been used for financial performance evaluation, simultaneously. Results shown Value based measures are more important than Accounting measures for TSE's companies evaluation, also for show better performance evaluation, companies should pay more attention to value based measures such CVA, TVA , REVA.
Further study can include both qualitative and quantitative criteria for evaluating financial performance, In addition to the proposed methods in this study, some other MCDM methods such as PROMETHEE, ORESTE and MULTIMOORA can be used for financial performance evaluation.
